Improved cryopreservation of in vitro-produced bovine embryos using a chemically defined freezing medium.
This study evaluates a new synthetic substitute (CRYO3, Ref. 5617, Stem Alpha, France) for animal-based products in bovine embryo cryopreservation solutions. During the experiment, fetal calf serum (FCS) and bovine serum albumin (BSA) were used as references. A combination of a thermodynamic approach using differential scanning calorimetry and a biological approach using in vitro-produced bovine embryo slow-freezing was used to characterize cryopreservation solutions containing CRYO3, FCS and BSA. The CRYO3 and fetal calf serum (FCS) slow-freezing solutions were made from Dulbecco's phosphate-buffered saline containing 1.5 m ethylene glycol, 0.1 m sucrose and 20% (v.v(-1)) of CRYO3 or FCS. The bovine serum albumin (BSA) solution was made by adding 0.1 m sucrose to a commercial solution containing 1.5 m ethylene glycol and 4 g L(-1) BSA. These solutions were evaluated using three characteristics: the end of melting temperature, the enthalpy of crystallization (thermodynamic approach) and the embryo survival and hatching rates after in vitro culture (biological approach). The CRYO3 and FCS solutions had similar thermodynamic properties. In contrast, the thermodynamic characteristics of the BSA solution were different from those of the FCS and CRYO3 solutions. Nevertheless, the embryo survival and hatching rates obtained with the BSA and FCS solutions were not different. Similar biological properties can thus be obtained with slow freezing solutions that have different physical properties within a defined range. The embryo survival rate after 48 h of in vitro culture obtained with the CRYO3 solution (81.5%) was higher than that obtained with the BSA (42.2%, P = 0.000 12) and FCS solutions (58%, P = 0.016). Similarly, the embryo hatching rate after 72 h of in vitro culture was higher with the CRYO3 solution (61.1%) than with the BSA (31.1%, P = 0.0055) and FCS solutions (36%, P = 0.018). We conclude that CRYO3 can be used as a chemically defined substitute for animal-based products in in vitro-produced bovine embryo cryopreservation solutions.